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(57) ABSTRACT

The invention relates to a medicament delivery device
comprising a housing arranged to receive a medicament
container (20), a drive unit (25) arranged to act on a stopper
(27) in said medicament container (20), which drive unit
(25) comprises a torsion drive spring (50). A dose setting
member (56) is operably connected to said drive unit (25)
such that a manual turning of said dose setting member (56)
causes a tensioning of said torsion drive spring (50). The
device further comprises an activation mechanism (76)
having an activation button (94) protruding through the
distal end of the device, wherein said activation mechanism
(76) is operably connected to said drive unit (25) such that
actuation of said activation mechanism (76) causes a release
of said drive unit (25) whereby a set dose of medicament is
delivered.

11 Claims, 9 Drawing Sheets
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1
MEDICAMENT DELIVERY DEVICE

TECHNICAL AREA

The present invention relates to a medicament delivery
device and in particular a device provided with dose setting
means.

BACKGROUND OF THE INVENTION

Many medicament delivery devices on the market are
working with different types of drive means that are capable
of, upon activation, acting on a stopper inside a medicament
container for expelling a dose of medicament through a dose
delivery member. The most common type of drive means
that is used is a spirally wound compression spring.

A compressed compression spring may provide a force
that is large enough to overcome the so called break loose
force of the stopper, i.e. release the stopper from the inner
wall of the medicament container and to be able to press the
medicament in liquid form through a rather small passage in
the delivery member, possibly within a predetermined time.
Further, the spring at its full extension, which usually is not
the full decompression, may provide a force that is large
enough to complete the dose delivery, but it may also cause
a breakage of the glass medicament container.

Some types of substances that are to be delivered have
high viscosity, and because very small passages of the
delivery member often are used, a rather large force is
required. On the other hand the devices that utilize com-
pression springs are often delivered to a user with the springs
in compressed and a ready-to-use state because it is often
difficult to tension the spring manually by a user and/or the
device becomes very bulky if it would be provided with a
spring tensioning mechanism.

Due to the pre-tension of the compression spring and in
particular the very strong springs that are needed for high
viscosity substances, there is a pronounced risk of breakage
of the device when stored due to changes in the material,
usually plastic, such as creeping and ageing. In that respect
compression springs are not ideal.

In order to solve this, some devices utilize torsion springs
that are tensioned by a user upon use of the device, i.e. the
springs need not to be pre-tensioned, at least not to any
larger degree. One device utilizing a torsion type of spring
is disclosed in the document WO 2010/029043 where such
a spring is wound around and connected to a drive member,
capable of, upon activation, driving a drive nut such that a
plunger rod, operably connected to the drive nut, is moved
in a proximal direction whereby a dose of medicament is
delivered through a medicament delivery member. The
activation of the device and thus the release of the spring is
performed by an actuation member that is positioned on a
side surface of the housing of the device and slid in the
proximal direction. However for some applications the posi-
tion of the actuation member on a side surface is not ideal
and for many users and also depending on where a preferred
dose delivery site is positioned on the users body, it is
preferred that the actuation member is positioned in a distal
end area of the device.

UK 2437924 also relates to a torsion spring device having
the activation button arranged on a side surface of the
housing.

There is thus room for improvements of this type of
medicament delivery device.

BRIEF DESCRIPTION OF THE INVENTION

The aim of the present invention is to remedy the draw-
backs of the state of the art devices. This aim is obtained by
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2

a medicament delivery device according to the features of
the independent patent claim. Preferable embodiments of the
invention form the subject of the dependent patent claims.

According to a main aspect of the invention a medicament
delivery device comprises a housing having at least one
housing part, that said housing is arranged to receive a
medicament container; a drive unit arranged to act on a
stopper in said medicament container, which drive unit
comprises a torsion drive spring; a dose setting member
operably connected to said drive unit such that a manual
turning of said dose setting member causes a tensioning of
said torsion drive spring, wherein the device further com-
prises an activation mechanism having an activation button
protruding through the distal end of the device, and said
activation mechanism being operably connected to said
drive unit such that actuation of said activation mechanism
causes a release of said drive unit whereby a set dose of
medicament is delivered.

According to another aspect of the invention said drive
unit comprises an elongated plunger rod extending in the
longitudinal direction of the device provided with threads on
its outer surface and having a proximal end arranged to be
in contact with said stopper; a drive nut provided with a
central passage arranged with threads cooperating with the
threads of said plunger rod, and that said drive unit com-
prises a drive member having a proximal end operably
engaging said drive nut and drivably connected to said
torsion drive spring such that, upon actuation of said acti-
vation mechanism, said drive nut as well as said drive
member are rotated, whereby said plunger rod is moved in
the proximal direction of the device.

According to another aspect of the invention said activa-
tion mechanism comprises actuation members attached to
said activation button and extending in the proximal direc-
tion of the device, a drive nut lock member attached to said
actuation members, which drive nut lock member is releas-
ably engaging and locking said drive nut via cooperating
locking members until said actuation button is moved in the
proximal direction, whereby said drive nut is released.

According to a further aspect of the invention said drive
nut and said drive member of said drive unit are operably
connected via wedge-shaped ratchets, on the one hand
enabling turning of said drive nut when said drive member
is turned by said torsion drive spring upon activation,
thereby driving said plunger rod for expelling a dose of
medicament from said medicament container, and on the
other hand such that said dose setting member is operably
connected to said drive member such that manual operation
of said dose setting member causes a turning of said drive
member in relation to said drive nut for setting a dose of
medicament to be delivered from said medicament con-
tainer, which turning tensions said torsion drive spring.

According to yet another aspect of the invention the
device further comprises a dose barrel rotatably arranged
inside said housing, which dose barrel is operably connected
to said dose setting member and wherein said dose barrel is
arranged with indicia on its outer surface visible in a window
in said housing, which indicia displays a set dose when said
dose setting member is turned by a user.

According to yet a further aspect of the invention said
dose barrel is arranged with threads on its outer surface,
cooperating with corresponding threads on an inner surface
of said housing.

According to another aspect of the invention said indicia
is positioned spirally on the dose barrel.

According to yet another aspect of the invention said dose
setting member and said drive member are axially movable



US 9,440,030 B2

3

in the distal direction against a force from a spring such that
a displacement of said dose setting member in the distal
direction causes said ratchets to move out of contact with
each other admitting a resetting of a set dose.

According to a further aspect of the invention said hous-
ing comprises a distal part and a proximal part, wherein said
proximal part is arranged to accommodate said medicament
container, and wherein said housing parts are arranged with
releasable attachment means.

According to yet another aspect of the invention it further
comprises a guide member arranged to rotatably lock said
plunger rod, and wherein said attachment means are
arranged such as to act on and lock said guide member when
said housing parts are attached to each other, and wherein,
when said housing parts are disconnected from each other,
said guide member and thus said plunger rod is free to rotate,
whereby said plunger rod can be moved in the distal
direction to its initial position when a new medicament
container is to be used.

The advantages of the present invention are several. The
use of proximally extending actuation members enables
activation and release of the torsion drive spring also when
the actuation button is placed in the distal end area of the
device. This is an advantage for many users in that they are
able to hold the device such that the activation button is
operated by a thumb. If for instance the device is an injector
and the preferred delivery site is the thigh, the belly or the
arm, such a grip is preferred.

Also, the use of a drive member operably connected to the
drive nut where the drive member is operably connected to
said torsion drive spring provides a number of possibilities.
One is that the drive member and the drive nut are locked
together in one rotational direction, i.e. when a dose is to be
delivered, and released from each other in the opposite
rotational direction. This enables the drive member to be
rotated by the dose setting mechanism for setting a desired
dose without the drive nut being rotated. Further the rotation
of the drive member causes a tensioning of the torsion drive
spring. The device thus does not have to be stored with a
pre-tensioned spring.

The use of a dose barrel that is threaded in relation to the
housing and thus is moved also in the longitudinal direction,
provides the advantage that a large number of indicia and/or
larger size of the indicia is possible because the length that
can be used is far longer than the mere circumference of the
device. Thereby it is also possible to handle doses that
require more than 360° turning of the dose setting member.

Further, the device is arranged with means for replacing
a used medicament container with a new container in a
simple and effective way where it is uncomplicated for a
user to reset the plunger rod to its initial position.

These and other aspects of and advantages with the
present invention will become apparent from the following
detailed description and from the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

In the following detailed description of the invention,
reference will be made to the accompanying drawings of
which

FIG. 1 is a perspective view of an exemplary embodiment
of a medicament delivery device according to the present
invention,

FIG. 2 is an exploded view of the device of FIG. 1,

FIG. 3 is a cross-sectional view of the device of FIG. 1,

FIG. 4 is a detailed view of a guide member and plunger
rod comprised in the device of FIG. 1,
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FIG. 5 is a detailed view of a drive unit comprised in the
device of FIG. 1,

FIG. 6 is a detailed view of a dose barrel comprised in the
device of FIG. 1,

FIG. 7 is a detailed view of a distal housing part com-
prised in the device of FIG. 1,

FIGS. 8 & 9 show functional positions of the device of
FIG. 1 with certain components removed for clarity.

DETAILED DESCRIPTION OF THE
INVENTION

In the present application, when the term “distal part/end”
is used, this refers to the part/end of the delivery device, or
the parts/ends of the members thereof, which is/are located
the furthest away from the medicament delivery site. Cor-
respondingly, when the term “proximal part/end” is used,
this refers to the part/end of the delivery device, or the
parts/ends of the members thereof, which, is/are located
closest to the medicament delivery site.

The exemplary embodiment of the medicament delivery
device shown in the drawings comprises a generally tubular
elongated distal housing part 10 having a proximal end
provided with attachment means 12. The attachment means
12, in the embodiment shown as threads, are arranged to
cooperate with corresponding attachment means 14, FIG. 3,
on a proximal housing part 16 for releasable attachment of
the housing parts. In this context it is to be understood that
other types of attachment members may be used. Also the
device may comprise other number of housing parts depend-
ing on application and manufacturing aspects.

The proximal housing part 16 is arranged with a proximal
neck 18 having attachment members that are intended to
cooperate with corresponding attachment members on a
medicament delivery member (not shown) such as an injec-
tion needle, a mouth or nose piece, a nebulizing nozzle or the
like. The proximal housing part 16 is further arranged to
accommodate a medicament container 20 having a proximal
neck portion 21 fitting into the neck 18 of the proximal
housing part 16. The proximal housing part 16 is further
arranged with windows or openings 22 through which the
medicament container is visible, and if the container pref-
erably is made of a transparent material, the content of the
medicament container 20 is visible to a user. A protective
cover 23 is releasably arranged to the proximal housing part.

The device further comprises a drive unit 25, which in
turn comprises a generally elongated plunger rod 24
arranged to act on a stopper 27, FIG. 3, movably arranged
inside the medicament container 20. The plunger rod 24 is
arranged with threads 26 on its outer surfaces, which threads
26 cooperate with corresponding threads 28 of a drive nut
30, FIG. 5, of the drive unit 25. Further a guide member 32,
FIG. 4, is arranged surrounding the plunger rod 24, which
guide member 32 is arranged with a central passage 34
having inwardly extending protrusions 36 fitting into elon-
gated grooves 38 of the plunger rod 24, enabling a rotational
lock between the two. Further the guide member 32 is
arranged with ledges 39 on its outer surface fitting into
cut-outs 40, FIG. 2, on the proximal end of the distal housing
part 10, whereby the guide member 32 is rotationally locked
in relation to the distal housing part 10 when the proximal
16 and distal 10 housing parts are connected to each other.

The distal end of the drive nut 30 is arranged with a
wedge-shaped circumferential ratchet 42, FIG. 5, which is
arranged to cooperate with a corresponding proximally
directed wedge-shaped ratchet 44 of a drive member 46
comprised in the drive unit 25. The drive member 46 is
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generally tubular and surrounds the plunger rod 24. On its
outer surface a circumferentially extending ledge 48 is
arranged, FIG. 5. Further a torsion drive spring 50, com-
prised in the drive unit, is arranged around said drive
member 46 having a distal end attached to said ledge 48. The
proximal end of the torsion drive spring 50 is attached to the
housing. At the distal end of the drive member 46 a number
of wedge-shaped ledges 52 are arranged around the circum-
ference. These ledges 52 are arranged to cooperate with
radially flexible arms 54 arranged on an inner surface of a
dose setting button 56, which button 56 is arranged rotatable
in said housing and accessible via cut-outs 58, FIG. 2, in the
housing. The dose setting button 56 is held in the longitu-
dinal direction by a circumferential ledge 60, FIG. 5, at the
distal end of the drive member 46.

Surrounding the drive member 46 and the torsion drive
spring 50 of the drive unit 25 is a generally tubular dose
barrel 62, FIG. 6. The dose barrel 62 is arranged with a
spirally extending groove 64 on its outer surface, which
spiral groove 64 cooperates with an inclined ledge 66 on the
inner surface of the distal housing part 10, FIG. 7. The outer
surface of the dose barrel 62 is further arranged with indicia
68 positioned in a spiral pattern, which indicia 68 are visible
in a window 70, FIG. 2 on the distal housing part 10. The
inner surface of the dose barrel 62 is arranged with longi-
tudinally extending ledges 72, FIG. 6, which ledges 72 fit
into cut-outs 74, FIG. 5, on the circumferential ledge 48 of
the drive member 46 so as to lock the dose barrel 62
rotationally but allow linear movement in the longitudinal
direction.

The device also comprises an activation mechanism 76,
FIG. 2, which comprises a ring-shaped drive nut lock
member 78 having locking members in the form of splines
80 on its inner surface, which splines 80 are designed to
cooperate with longitudinally extending ledges 82, FIG. 5,
around the outer surface of the drive nut 30. To the drive nut
locking member 78 of the activation mechanism, two arms
84, FIG. 2, are attached, which arms 84 form actuation
members and extend in longitudinally extending grooves 86,
FIG. 7, on the inner surface of the distal housing part 10. The
arms 84 are arranged with attachment means 88 that are
arranged to cooperate with corresponding attachment means
90 on two proximally directed arms 92, which arms 92 are
attached to an activation button 94, which button 94 is
protruding through a distal opening in the distal housing
part. A spring 96, FIG. 3, is arranged between a proximally
directed end wall 98 of the activation button 94 and an
interior wall 100, FIG. 3, of the drive member 46 for urging
the activation button 94 in the distal direction.

The device is intended to function as follows. When
delivered to a user, the device could either be ready for use
with a medicament container 20 already installed in the
proximal housing part 16 or it is delivered with the medi-
cament container 20 delivered separately. In the latter case
the user disconnects the proximal and distal housing parts,
introduces the medicament container and re-connects the
housing parts.

When a dose of medicament is to be delivered the
protective cover 23 is removed and a medicament delivery
member is attached to the neck portion 18 of the proximal
housing part. The next step is then to set a dose of medica-
ment to be delivered. This is done by turning the dose setting
button 56 a certain angular distance. This turning causes also
the drive member 46 to be turned due to the arms 54 of the
dose setting button 56 acting on the wedge-shaped ledges 52
of the drive member 46. The turning of the drive member 46
causes in turn the torsion spring 50 to be tensioned due to its
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attachment to the ledge 48 of the drive member 46. The
ratchet 44 of the drive member 46 will slide over the ratchet
42 of the drive nut 30 and the latter will be held stationary
by the locking members, i.e. the splines 80 of the drive nut
locking member 78 engaging the ledges 82 of the drive nut
30, FIG. 8. Further, the dose barrel 62 will also rotate due to
the connection with the ledges 72 positioned in the cut-outs
74 in the ledge 48 of the drive member 46. The rotation of
the dose barrel 62 will cause it to move in the distal direction
due to its spiral groove 64 cooperating with the ledge 66 of
the inner surface of the distal housing part 10. During
rotation of the dose barrel, indicia 68 will pass the window
until the appropriate dose is displayed in the window.

Should the user accidentally have set a dose larger than
the prescribed dose, the user can grip the dose setting button
56 and pull it in the distal direction against the force of the
spring 96. For this purpose the cut-outs 58 in the distal
housing part 10 are made so large as to admit this. The distal
end surface of the dose setting button will then be in contact
with the ledge 60 at the distal end of the drive member 46,
whereby the drive member 46 will also be moved in the
distal direction. This causes the ratchet 44 of the drive
member 46 to move out of contact with the ratchet 42 of the
drive nut, whereby it is possible to turn back the dose setting
button 56, the drive member 46 and the dose barrel 62.

When now the dose has been set, the next is to deliver the
set dose. The proximal end of the device with the medica-
ment delivery member is then positioned at the dose delivery
site. Then the activation button 94 is pressed in the proximal
direction by the user. This also causes the locking member
78 with its splines 80 to move in the proximal direction by
the arms 84, 92 such that the splines 80 are moved out of
contact with the ledges 82 of the drive nut 30, FIG. 9. Now
the drive nut 30 is free to rotate and will do so due to the
locked connection between the ratchets 42, 44 and due to the
spring force of the torsion spring 50 acting on the drive
member 46. The rotation of the drive nut 30 will now cause
the plunger rod 24 to move in the proximal direction due to
the threads 28 of the drive nut 30 acting on the threads 26
of the plunger rod 24 and due to the rotationally locked
connection between the plunger rod 24 and the guide
member 32 due to the protrusions 36 fitting into the grooves
38. The movement of the plunger rod 24 causes the stopper
27 to be moved in the proximal direction inside the medi-
cament container 20, causing a dose of medicament to be
expelled through the medicament delivery member. Further
the rotation of the drive member 46 will cause the dose
barrel 62 to rotate back to the initial position, indicated by
e.g. “0”.

Also, in order to reduce the risk that the user is preventing
rotation of the dose setting button 56, the drive member 46
and the drive nut 30, i.e. preventing a dose delivery if he/she
is gripping the device such that the hand is in contact with
the dose setting button 56, the drive member 46 and thus the
drive nut are free to rotate back because the flexible arms 54
of the dose setting button 56 now slide over the wedge-
shaped ledges 52 of the drive member 46, FIG. 5.

The above dose setting and dose delivery procedure is
repeated for a number of doses, preferably with a new sterile
medicament delivery member for each dose, until the medi-
cament container is emptied. The empty medicament con-
tainer can now be replaced by a new container by discon-
necting the proximal housing part 16 from the distal housing
part 10. It is further possible to rotate back the plunger rod
in its initial position because the guide member 32 is no
longer locked by the housing parts.
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It is to be understood that the embodiment described
above and shown in the drawings is to be regarded only as
a non-limiting example of the invention and that it may be
modified in a number of ways within the scope of the patent
claims.

The invention claimed is:

1. A medicament delivery device, comprising:

a housing having at least one housing part and configured

to receive a medicament container;
a driver configured to act on a stopper in the medicament
container and comprising a torsion drive spring;
a dose setting member operably connected to the driver
such that manually turning the dose setting member
causes a tensioning of the torsion drive spring; and
an activation mechanism having an activation button
protruding through a distal end of the medicament
delivery device and being operably connected to the
driver such that actuation of the activation mechanism
releases the driver, whereby a set dose of medicament
is delivered;
wherein the driver further comprises:
an elongated plunger rod extending in a longitudinal
direction of the medicament delivery device, the
plunger rod having threads on its outer surface and a
proximal end in contact with the stopper;

a drive nut having a central passage with threads that
cooperate with the threads of the plunger rod; and

a drive member having a proximal end operably engag-
ing the drive nut and drivably connected to the
torsion drive spring such that, upon actuation of the
activation mechanism, the drive nut and drive mem-
ber are rotated, whereby the plunger rod is moved in
a proximal direction of the medicament delivery
device;

and the activation mechanism comprises actuation mem-
bers attached to the activation button and extending in
the proximal direction of the medicament delivery
device, a drive nut lock member attached to the actua-
tion members and releasably engaging and locking the
drive nut via cooperating locking members until the
actuation button is moved in the proximal direction,
whereby the drive nut is released.

2. The medicament delivery device of claim 1, wherein
the drive nut and drive member are operably connected via
wedge-shaped ratchets configured to enable turning of the
drive nut when the drive member is turned by the torsion
drive spring upon activation, thereby driving the plunger rod
for expelling a dose of medicament from the medicament
container, and configured such that the dose setting member
is operably connected to the drive member such that manual
operation of the dose setting member causes a turning of the
drive member in relation to the drive nut for setting a dose
of medicament to be delivered from the medicament con-
tainer and tensioning the torsion drive spring.

3. The medicament delivery device of claim 1, further
comprising a dose barrel rotatably arranged inside the hous-
ing and operably connected to the dose setting member,
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wherein the dose barrel includes indicia on its outer surface
visible in a window in the housing, and the indicia display
a set dose when the dose setting member is turned by a user.

4. The medicament delivery device of claim 3, wherein
the dose barrel includes threads on its outer surface that
cooperate with corresponding threads on an inner surface of
the housing.

5. The medicament delivery device of claim 4, wherein
the indicia are positioned spirally on the dose barrel.

6. The medicament delivery device of claim 2, wherein
the dose setting member and the drive member are axially
movable in a distal direction against a force from a spring
such that displacement of the dose setting member in the
distal direction causes the ratchets to move out of contact
with each other, thereby enabling resetting of a set dose.

7. The medicament delivery device of claim 1, wherein
the housing comprises a distal part and a proximal part, the
proximal part is arranged to accommodate the medicament
container, and the distal and proximal parts include releas-
able attachment devices.

8. The medicament delivery device of claim 7, further
comprising a guide member configured to rotatably lock the
plunger rod, wherein the attachment devices act on and lock
the guide member when the distal and proximal parts are
attached to each other, and when the distal and proximal
parts are disconnected from each other, the guide member
and plunger rod are freed, whereby the plunger rod can be
moved in the distal direction to an initial position for a new
medicament container to be used.

9. A medicament delivery device, comprising:

a housing having at least one housing part and configured

to receive a medicament container;

a driver configured to act on a stopper in the medicament
container and comprising a torsion drive spring;

a dose setting member operably connected to the driver
such that manually turning the dose setting member
causes a tensioning of the torsion drive spring;

an activation mechanism having an activation button
protruding through a distal end of the medicament
delivery device and being operably connected to the
driver such that actuation of the activation mechanism
releases the driver, whereby a set dose of medicament
is delivered; and

a dose barrel rotatably arranged inside the housing and
operably connected to the dose setting member,
wherein the dose barrel includes indicia on its outer
surface visible in a window in the housing, and the
indicia display a set dose when the dose setting member
is turned by a user.

10. The medicament delivery device of claim 9, wherein
the dose barrel includes threads on its outer surface that
cooperate with corresponding threads on an inner surface of
the housing.

11. The medicament delivery device of claim 10, wherein
the indicia are positioned spirally on the dose barrel.
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